Abstract. The article presents possibilities of extending the scope of ABS / ESP systems control as part of periodic vehicle technical inspection. It was proposed to check the functioning of the ABS / ESP system based on the evaluation of its effects in the form of dynamic changes of braking forces measured on the roller diagnostic stand. The tested system is started by a diagnostic tester through the OBD socket in the car during the implementation of active tests. The effect of the system is checked on the basis of the analysis of the course of braking forces. This allows to detect those mechatronic system failures that are not detected by on-board diagnostic systems. The algorithms for control of ABS and ESP modulators using diagnostic testers are presented.
Introduction
In recent decades, the car's braking system has become the mechatronic system. The development of techniques and scope of diagnosis in the field of periodical technical tests should take into account this fact [6] .
Mechatronic systems, whose main idea is to control the object through a programmable controller that uses signals from sensors, require a different approach to their diagnosis in relation to strictly mechanical systems. The self-diagnosis program built into the controller should be used in control tests. For this purpose, it is necessary to use testers through which any error codes registered by the self-diagnosis system can be read, as well as signals from the sensors and verify the correctness of their operation. The second purpose of using testers is the ability to force acting the circuits of the actuators through the electrical signals from the tester and obtaining answers. The use of testers allows to speed up the process of diagnosis mechatronic systems, as well as to more widely use existing stands for vehicle control tests.
Extending the scope of control tests of ABS / ESP systems
The current regulations regarding periodic technical inspections of vehicles include tests of electronically controlled safety systems in a very narrow range [1, 2]. The diagnostician only uses the signaling information on the car instrument panel. On the other hand, the use of diagnostic testers is required to control the operation of mechatronic systems. This allows to significantly extend the scope of diagnosis. Controlling actuators through the tester, with simultaneous recording of the response of the tested system, allows to detect failures that are not registered by the on-board diagnostic system [3]. For ABS and ESP braking systems, the integration of the ABS / ESP modulator valves control with the braking force measurements on a roller stand allows to check this system as a whole. This method allows to use the stands currently used in periodic technical tests. The possible algorithms for controlling these systems using a roller brake stand and the results of these tests are presented.
Subsequent actuation of the ABS/ESP valves

ABS system
The diagnostic procedure allows to evaluate the operation of valves and ABS pump for subsequent car wheels based on the course of braking forces. In the graph (Figure 2 
ESP system
The procedure includes examining the operation of the ESP valves and pump without pressure on the brake pedal. • Control of ESP valve operation -blocking the wheel The above algorithms allow to check the operation of all ABS / ESP modulator solenoid valves. The disadvantage is the long test time, over 2 minutes for one axis.
During testing of ABS / ESP valves mechanical failures of the brakes, unrelated to the operation of ABS / ESP valves, are visible. Fig. 8 shows a clear pulsation of the braking force caused by the side beating of the brake disc. For diagnostic purposes, the diagnostic tester software that automatically starts the control procedure is suitable. This makes it possible to control the system on a roller stand by one person and significantly shortens the time of this control compared to the individual actuation of the valves.
It should be noted that testers from different manufacturers have software that allows to control the ABS / ESP valves of the same vehicle to a different extent.
Diagnostic software for some ABS / ESP systems contains information on the inability to control valves on a roller stand. There is also diagnostic software to check the valves and ABS pump only in terms of electrical efficiency.
Such diversity makes it difficult to introduce this scope of diagnosis into the practice of periodic vehicle technical inspection. For these purposes, it is necessary to harmonize the control procedure.
Conclusions
1. The conducted research revealed a variety of diagnostics software for testing the operation of the valves and pump of the ABS / ESP system. The scope of diagnosing the ABS / ESP system on a roller stand depends not only on the ABS / ESP driver software, but also on the diagnostic program implemented to the tester. The same ABS / ESP system in a particular car can be diagnosed in a slightly different range and in a different way with the participation of testers from different manufacturers.
